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(57) Abstract 

A gent; encoding a novel transcriptional regulator having a brouio domain has been successfully isolated from a human testis cDNA 
library by effecting polymerase chain reactions employing primers prepared based on an ES'I" sequence which has a high homology with a 
transcriptional regulatory factor "RING3" having a bromo domain and has been found out by retrieving a data base with the use of the 
sequence of "IUNG3". By analyzing the expression of the isolated gene, it has been found out that this gene is expressed strongly in 
testicular cells with a potent ability to proliferate. The use of the above transcriptional regulator and its gene makes it possible to screen 
candidate compounds for factors interacting with the transcriptional regulator or drugs controlling the activity of the regulator. 
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>^^t5^ >>V7n&. il^s llH*fc{i2l0 (Tamkun JW et al. (1992). 
Nuc. Acids. Res., 20, 2603, Haynes SR et al. (1992). Nuc. Acids. Res., 
20, 2603) , &Sl-.fc£5fla (Nicolas RH and Goodwin GH. ( 1996). Gene, 175 (1 
2), 233-240) ro?'nt F/f>€f-7^g/ut'l^o C»tf- 7 (D FA t> ti%> 
§)mi±Slimm^t)tz^X.1n 0, ^JX.K\ mi-l (Winston F et al.( 1987). Geneti 
cs, 115, 649-656. Laurent BC et al.( 1991). Proc. Nat. Acad. Sci., USA 88, 
2687-2691) N vs^va^/"^ (drosophila) ^^-JrMfcT (Digan ME et a 
1.(1986). Dev. Biol., 114, 161-169, Tamkun JW et al. (1992). Cell, 68, 56 
1-572) ^nftfli^ (Denis GV, and Green MR. (1996). Genes and Devel., 10, 
261-27K Yang X J et al.(1996). Nature, 382, 319-324) CD$E¥BMiIfc?& 

1MLT<^ v^;M&#t4©if£¥£a$gi5 LTi^£ (Tamkun JW et al.(l 
992). Cell, 68, 561-572. Haynes SR et al. (1992). Nuc. Acids. Res., 20, 
2603) o Z<D*fiWl&. 7 v=E 4 9 W^®£=J— b'-t&iifciP© 
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I»lzJ;oT\ ^o^E t h©fe¥aSi5H^s f~RiNG3j , r p 3o 

0/CBPj , &l>* r PCAFj #*gtcl£S IT 5 C i: ftT ^ So 

^<D-5*> r RING3j jfife^tts ^Xllt h^^fli^ii^m^m (Beck et al., 
( 1992) DNA Seq., 2: 203-210)©iB9iJ%l£< «?#f-T SF^tP^^tifco RING3CJ; 
•3 =3— W^Httu t hitfcT- r D26362j (Nomura et al. ,( 1994) DN 

A Res., 1: 223-229 )*5<fcl^> a C va r fshj (Digan et al.,(1986) 

114: 161-169)hfflPt4^^-r^o So^ilfE^ii^T, -o(7D{£i££ Hfc^E 
7^tt5^>'^!l*3-Kt5o IP*>x 2 u fc.° — <Z) T'Dt H -f > 4o cfc. tfPES 

tx^ntt^, 59~63r ^ yigo^E^-- 7tJb D'te^^P®-r§^ W^K(T 

amkun JW et al. ( 1992). Nuc. Acids. Res., 20, 2603. Haynes SR et al. (199 
2). Nuc. Acids. Res., 20, 2603)<zB/±i£tl£o PESTIE^J (i. 11^1113^^ 
m (Rodgers et al., ( 1986) Sc ience,234: 364) ^^(t S 9 >^ ^ ©©^"C <fr & . 
7p i.j > (P) % ^;u**>B£ (E) N -tz 'J > (S) , *jJ:tJ f ^U3|--> (T) 

rRING3j K«fc D r '£ft£* Wi^ Wl£90kD©^-"Pm£-W U t'J>-7,l/ 
3 {-->ar^-—tzfSt4 ; &WTS( Denis and Green, (1996) Genes and Devel., 10:26 
1-271 ) 0 r RING3j rfshj ©iE5«J*Bt»10-b 'J > ^ > — t? © 

^s*\ ^©jiify(i-^T^^ ((ah^h'^J^ae^c-mos£Dffi^■rs-y-7* 

-f >£»*LT^3) Ct^^nto fRiNG3j <D*i—- fe*rSt4(±. ^>* — □ 
f*>-l (IL-1) & XXJy *JIXZ1 'J >(C «fc VPmZtlZWs ifc<D~fe(D , mi$,(D 
y-j h is 4 >-ett#Jig&£*i.ft^(Denis and Green, (1996) Genes and Devel., 10 
:261-271) 0 t§t£V W^ajMisJiV&te'J >^t4fi]fo#I£;fcl*£*±— -tfrSte 
higM£:©mig&P«£ GiM88$g£38fi5-r aSSS&CiJtt 3 r RING3j ©f£ 
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'Mt)K ft £ (Denis and Green, (1996) Genes and Devel.,10:261-271) o i/ 

a^ya^x© rf s hj (DmfeTffitir^ <fc <o „' mfe<D rfshj U >SMbrSt4©t8 
njft6t£#&3 r trithoraxj $E:f:aTi:©fflSflUBa s ^£*iS(Digan et 

al. ,( 1986) Dev. Biol. ,114: 161-169, Mozer and Dawid, (1989) Proc.Natl.Ac 
ad. Sci. 86: 3738-3742) „ r trithoraxj itfe^f h^e©t: rfflpj TaLL-Ij tt, 6 ifn. 
^^±^(CM?>tl^^<CDiSfs^(C±tiac0C4HC3^>^7 >f-^WT5 (Aas 
land et al. ,(1995) Trends Biochem. Sci. 20: 56-59, Saha et al. ,( 1995) Pr 
oc. Nat. Acad. Sci . 92 : 9737-9741 ) 0 
— £u r RING3j tc/j[lx.T, 'i>&< ^&2o©ft!i<£>7'nJ^E -f w^H, 

r p 300/CBPj rpcATj MaU&BfcfcMM^tt ?>ntl^. r p 300j ^> 

y^Sh rcBPj 9 ©&2otf)Jl&&jiae : f t:i«fc 0 ^- ^tll>A\ *I#)T 

S&fgiCdilMLTfclK Lt/P^t r p 300/CBPj i:«ft3 C ^*s^^o ^CBPj (D 

&r«\ 'iKi^io'micitH^tiTi^o ""cbpj 

A steM\±M)m&Br&^-Z>)l¥>XV J >-y^l t: (Rubinstein-Taybi) *Kft£B*tf) 
JifiEgt&3 (Petri j et al.,(l995) Nature, 376: 348-51 ) Q <*e>l^ l"*<ofrcD 
.mt'iWMti^ifii^^^^-c, r CBPj fcfc, rt(8; 16)(pll ;pl3)fel^j Cit^T th 
OZj i:ftfc£-UT<^£( Borrow et al. , ( 1996) Nature Genet. , 14:33-41 )„ C<Dife-£- 

S^jiotl^ nJft6t'+:#&&(Brownwell and Al 1 is, ( 1996) Curr.Opin. Genet. De 
vel.,6:176-184) 0 r p300j CD«(i, fft$&fil©*l!I*g*3 «fc O'l'JS^&^T & IrJ^ 
£*iT*5 >3 (Muraoka et al., (1996) Oncogene, 12, 1565-1569), r p300j 7»fe 

300/CBPj (D'&gi&mT <b a-o©«(is ^n^&C&iSfe^fcfflSft^T* 
i:l^^tT'$)4o tfijxy:, ^fttt, r c-Mybj (Dai et al. , (1996) Genes and 
Devel., 10 : 528-540 )&«£?>* r c -Fosj $5 ¥0^ (Bannister and Kouzarides, ( 199 
6) Nature 384:641-643) co±t|5jrgti-fb@T (coactivator) trfeD, TtJ+pJ 
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TElAj * W<*H**lg£-r£ (Yang et al. ,(1996) Nature, 382 : 319-324) 0 
|"E1Aj <D r p 300/CBPj i:<!DtB2f£fflfcJu rn^E K*-f i~PCAFj tc 

r p300/CBPj £|5]$u rpCAFj fit* h >^-tr^;u h7>^7i7- If 

fs^s^-rso ""pcafj (i, ^Hfltjt^^-e-fc^ttc:, t&namatiijitsEiAt 

£#"T:§£(Yang et al. , ( 1996) Nature, 382: 319-3 
24) 0 tot, ElA@ifie^fSt4©m-©«ft«5©-ott. r PC AFj - r p 300j ffiSft 

SSE^iKSSB^PteU Lt^tfJfc LTiS^v±@ ^Tl^« 

&=? — V T %MA£m&T Z> t ZmmtT Z> o .^fgHJHct.^DNA^IiTiA^n 

jJE^HSSB 1 ? r RING3j colB^iJ^ffl^TT-'-^-^-X^t^L. r RING3j 
l^PJt4*^"T1flf&©ESTBe3'!j*M.iilLfco tfa>T". Z. ti^EST©— ocDlE£iJ£-S 
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t ft aitfe-e <fc h z t £ mm u it o 

( i ) ie?y#^- : i £ mm<D t * j mmm > ^tz\±m.7\; mm iz&^xi 

( 2 ) H3*J# : 2 KgBifeCDiM&iB^Jfr £ & 3 DNAi: m 7" 'J ^ XT &DNA-# 
7D€ ^ >£WT3te¥.llS5ig-T. 

(3) (1) (2) (CHEia©$E^¥^tnia^S=3- KTSDNA, 

(4) (3) tZKEifiB©DNA£^ir'^*-. 

( 5 ) ( 3 ) CzrdifficDDNA^ 5gJM^ftg(3f^^T §JF^i|£^(*, 

(6) (5) (C3a«6©JF^ifc;m«5:*lg«l1"SX.fl$:^tf. (1) (2) 
lz M m O) tc ¥ HEI Mi H -T- © ^iH ^ & , 

( 7 ) ( i ) i: fcte ( 2 ) (ciaita^fe^rifiMiH^tz^^rsfiif*. 

( 8 ) ( 1 ) Sfeti ( 2 )_ (cMcDte^@nH-7(c^r^>f5^^W-r^<b^ 

(a) (1) £tzl± (2) lci3m<3D!|E¥3l|iSia^i: WH:i4i:^ift!l!^t?,ig, 

(b) (1) (2) (CHBHCDK¥Pgi5S^^^T^rSt4^:W1-^-fb^ 
£MfRT3X|S. £^tr#i£, 

(9) (8) £HB*8©;£fi£{;:J; D»L? (1) (2) CClBffe©^ 

¥• §3 ss h t $g t a ts ts £ ^ t s f b £- tk 

(10) ' ( 9 ) (CH3®tfHbi%tK 

(11) iE^J*"f : 2 lcl3ift©iMffi^Jfr ^fcaDNAfc^fftfafc/W XU *W X 
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ISlffiift^Stl-S r TSBj £<fr&£ft£? * yg£lE?'J£lB$*J#^ 

: 1 tc, iS*W^K£=J- K-rScDNAOigSiB^JSifiyj*^- : 2 C^t. r TS 

352#ee1) 4^r-rs (Eli) o a-fc. mMHSt3&uT<&^3i£^T (^wi 
4) o cn^*H(±s r TSBj *w^s5a\ fiiico^'p^e -y >zm-tz>$z'wm 

MM L T ^ S "J £ 7ni®-r 5*fl)TftD, - tf)fl»fi£i- 4S U T '-ft (z 7* PtF/f 
>ri>ll^&f££ij£^/; Ltl^ e>tiSo Z&tz&b r TSBj * / s * 'ft *>f£j/R 

K1" SDN A (tf'J;L(±\ ia^'J#^ : 2 (Cf2K<Z)i§Sl^'Jfr & &DNA) £jSMa&&Iji 
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-i7 07h^7 7^-^ffo^ £"©7? & C J; t> 5 CI £ # «JnST & 3 o 

*%LWl±, r TSBj ^ >M^7^i:MfEW(z[SI^^^ >^^M(cP^]-r?, 0 d 

x.(i\ PCRlz ct^^iL^^fltl^^^^v^^A (GIBC0-BRU±, Gaithersburg,Mar 
yland) N * U 3 £ u ^ K iz J; 3 gPfu^H^^fH^^vi (Kramer, W. and Frit 
z,HJ (1987) Methods in Enzymol. , 154:350-367) & CDfifeZmm LT , IE 

: KCTfs^tlfe r TSBj ^W^KtC&i^T. ^(Dm&Z^W* 5 ^t^^T 
I smZM'slW.&teZLT. r TSBj ^ W^1t«n&l^lTO&^ 

^±UCt^5o ^fg^]cO'1E¥pgnS-Ttc{i, r T SBj 

: 1) ^©7; yagltl^J(C^lNTl^) L < (ifg&CDT^ y$?7«f^ ^&L<fi 

tfmzntzm jfmtv\*®\-,. r TSBj * i? £ Btft^tc & swims 

^WF^T-^-So ^^g|5fu(i^ r TSBj * >^Ki:f5]^c7)#^£{&#-r£PRD, u 

'J #*-f -tf — :> 3 >{£ffij (Sambrook,J et al. .Molecular Cloning 2nd ed.9.47-9. 
58, Cold Spring Harbor Lab. press, 1989) £*iJffl-T 3 7j v£#iMH#l3 £ < >ffl t>ti 

tv^ q m-tb. *y#g#T*&ftfc£* r TSBj t>>^?>m*zi- k-t^dna (ib^js-^ 

: 2) 3gL <{±^©-gtf£»£c, cn^m$cDlS^DNA£MLT, s£DNAfr?> 
TTSBj * W^M^tlH^tP^fr^ h&ilffilT 5d 
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&So ^(DXoiZ r TSBj £ — h"T3DNAh;W 7* 'J ¥J XT3DNA# 

3-Ffl)^>;^ST:fcoT, r TSBj * >M^fc^^faic|5l3Sfc!l£2f ISffliB 

Sfc#><Z>£1&fc LTfcfcs t MU^tc, ^^X, 7^K -tfVK 7" 

<r»\4 -7'u y-m—i/a ><dx h u >v^>v— « N iril^Tfeftii'MM^-f 

5lfci J Tl5tf, ifi^x r 42°C, 2xSSC. 0.1% SDSj ggtife^ L < (i 
r50°C, 2xSSC, 0.1% SDSj *M^. r65°C. 2xSSC, 0.1% SDSj U&t, 

i~TSBj * >/^ft£:r a yfi£&?iJtc;fc^T\ iffiH^ 40%W±<7)4§|atf$, H?H< 
{i60%W±©ffi|eH4x £ L < fci:80%W±<Z>*HI*Jt£> £ 6 L < <±95 

%JU±©ffl|Slt!t^ It "To ICJ;^^^ 7'U -tf — v 3 J: DM^n 

.mM & «ai*i*>«? &&ifz*>>*?ntz wmm & gasaj pesthc^j # > • > * 

7H^i:7'o^ >f >#?£<3ETSa»Sia»ttx DNASIS (GiIV7 h-)x7x>y 
-7'/>») ±tf)70^E K/*f — 7PR0SITEt :: — ^— ^— 7S^$t5 

c a c «fc t) &£-r s c t # qrftfe-e * s o 

DNA£LTU\ ±.ttt$&W(D$ >^>7MZ^- K S t>©T*&nti^t$iJ|S & 
cDNAx ^ J ADNA> fc^jMA&£#s £*l£o *$gBJ3<Z>DNAfcfc. cDNA T* 

»nif, f^x.tt\ : 2izmm(Di^m^i^mzy^-( ^r-^mmL, y 

7 — 7?CRZft o d ^P^f^c i:*soJ^T-&S (f?ilx.(i\ ^tlK r Affara 

NA et al (1994) Genomics, 22, 205-210j #RB) 0 ADNATA ti&\ 0»J 

r Qiagen genomic DNA kitsj (Qiagen^i^, Hi 1 den, Germany) 
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i££J; <3aM-f£C h^pj^-efeSo f#£*i£DNACDiMiE?'Ji;}u ffi© r dye t 
erminator sequencing kitj (Applied Biosystems*±SO & £.*£ffl^T^&J- «t 
O&^T SdttfW^-C&So #^<DDNA(3u ^tS«t^C> M<frf&X.^>^ 

tfHM^tiS^^ — £ LTlis ^'Jx(i*> r^-V •i'-r ^— r pAdexLcwj ^ 

UhP^^^^^i 7 ^- r pZIPneoj f,ixSo *2gE$©^ >^ H££ 

v-t L-c&ttfcftm&te^DK mz-tes -xmm (E.coio &m 

l^Sii^tctt r pREP4j (Qiagen*±l^,Hilden, Germany) 0 © £ ffl ^ -5 *1 

i^icii rsp-QOlj (StratageneM, la Jolla, California) 11**01113?: 
ffil > TBAC-to-BAC haculovirus expression systemj (GIBCO-BRLttfi, 

Gaithersburg, Maryland) ^hWH»o iiillfllfi/j'MfiiJJ'dL (^lx.fi\ CHOfiH 

JISs COSiBljas NIH3T3«BflS3BciT«:fflV'»SJK-&t3td:. 0iJx.«, TLacSwitch II expr 
ess ion systemj (StratageneftiM, La Jolla, California) fcif#Jtfi8i"r&5o ^ 

26 Fifl CD DNAft* 0 i y V Afti-l£i<fr5£i;ftT^£ ^O^^altiS^ 2MeW©D 

NA£^gM#6icf£J#LT^SPII^ &£#£#?EJf$!!S©*<Z)#^£ft£o 

(D^^7 ^—tmX^ti^m^tLX^izUmtta^^o ex vivo&tCtajHS^ig} 
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b^zn&o £tz, ^vi?t£hLiz-&mm$ y ^9n?t&&\,-cmtz\k\fom > -r 

J; 0 , ^ *g njl cd $H ^j" P] In H -T- tf> <fr £ &'.,ifiE "f § iii '/> £ £ K - © Pi # 7b> 

m&mih\,s cn*f t> ^lti§c u ^ ^ □ -cleans ^'j^t-i/ 
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z.tt)*imx&z>o tiifo&mmt Lxm^^^izit, %l&!%&(d&x. 
^^(Cct vnmrzztti^g&o m%.&. tbtKm^ btxtife 

-~>?L. zcDfam&femtLzmtfnt bm.mz&m?zcmy7 7 bmzx^> 
mm-r & z. t # ~^mx & o 

lit sfbn-^SMiR-f sxa^^tfo u — -> ^'izm^^m^M,nii tta 
mjKDmwwmm^ t *g^-r z>?>^7mz m% l x s z. t w^mz n & 

L<MJ® m?Li£> nm) <tD77-y-<^^- Ugtll, ZAPII&h") fcffli^ 
fccDNA^ 7v U-£f1^U 3tl^LB-T^D-X±-C^JH^-yr7 ^ ;U^-C% 

liGST* wi* St y^^mtLxnmL. cn*±iE7 -r ;u* — i:£JS 

3^ttinGSTOfclc=k Df&£BT& r^x^b-!7xx^>7*o->f^>^j (Sko 
lnik EY, Margolis B, Mohammadi M, Lowenstein E, Fischer R, Drepps A, Ull 
rich A, and Schlessinger J ( 1991 )Cloning of PI3 kinase-associated p85 ut 
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ilizing a novel method for expression/cloning of target proteins for rec 
eptor tyrosine kinases. Cell 65, 83-90) CJ; OHMT^ Z £ftalffeT:&2>o 

w©*tM^t, ^mmuwmmmi- z> * > K^iiLTu 
ii-r-s j^&cdna^-i' u-£ft^u zn*±.mmmm^mAL, 

titzm*.? u-y-frhrrJ U-&*cDNA£i£i$LT*JliiC#ALT^3&£ 

3) l~t wo yW 7"'J «y H :>^.^Aj ( TmaTCHMARKER Two-Hybrid Systemj , r Mam 
malian MATCHMAKER Two-Hybrid Assay Kitj , r MATCHMAKER One-Hybrid Systemj 
(l^-rti&clontechtf.giK r HybriZAP Two-Hybrid Vector Systemj (stratagene 
#M), XSiK r Dalton S, and Treisman R ( 1992)Characterization of SAP-1, 
a protein recruited by serum response factor to the c-fos serum response 
element. Cell 68, 597-612j ) td'oE^Jfer 5 - h & ujfifet: £ o. ^ 

Ml£li#j£GD-t!\ * v Ale 1$ litotes £rt-&* >/^M^m-MT i:tc J; >5 ^ 

f iJ-->yti,S'a^ u > t^- h 'J r;i/-5r ^ * h 'J— fJ'cBtct 

7'^ b £JBl>fc*£ (Wrighton NC; Farrell FX; C 

hang R; Kashyap AK; Barbone FP; Mulcahy LS; Johnson DL; Barrett RW; Jolli 
ffe LK; Dower WJ., Small peptides as potent mimetics of the protein horm 
one erythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64. Ve 
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rdine GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 
1996, 384 pll-13, Hogan JC Jr., Directed combinatorial chemistry. Nature 
(ENGLAND) Nov 7 1996, 384 pl7-9) IZ £ D ^^©iE^ME^tCfcgi^-r 3 s 

mt, -&mmfc^mmm i f-o)m t tzvi'M£ tzitmrnrz tz tbvmMoi&m t & 

«\ Il^ia^^nili^J fzUm fo (^H^iM7K, ftil^rtk SSigftk 

£tz. :fcmm±. r TSBj fyjVmZ^—FTZVMiiftmttolz^JT-i)?* 

/v-f 7'U ^ •< Xt^j fcfct. IfUD^-f 7 'J V f V—isa y#J'-\-T, L < fcfc 
^MJ>yi>F 7"iJ V i -t> — •> a >^Tf, ikCO 9 K 

-f^DNAh^ DX/W y" 'J £W -tz — i/ a >^W,#.C-^tb^^C h^fg-To CODcfc -5 
&DNA«\ >"TSBj * w^fffcn — Kf SDNAfctfctik ^atfSfctfxOT'D — "7" h 

BlBicP%f3iftgttBJi 

niiis x-yy j y 7? \s-l.(dt ^ smmrnhmmz^tz ttsbj © 
$e&ib yij^^f 0T*feSo ztzs prosite^*— p^—xfomzx ^om^titzZ-D 

©^E^-7$T^T-^To 206D7'D J E K ^ < >(7 ^ 7 ^49-109*5 c fct>'292-352 ) 
* ct t>"PE STiB^iJ ( 7- £ J @£6 36 -6 72 ) ft W- £ ? £ o 
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HI 2 fciu r TSBj N r RING3j , rfshj cDft^*^ — tf 4 ><D7 5. y 

g?E?U ©Jt#t£^-fo =*ri"— -fcr+f:/ -i >ti, . r Denis and Green (19 

96) Genes and Devel., 10: 261-271j t^^^titl)©-efe^ tf:7F*-f >I 
i^ltl^o Sttts r TSBj ©ffl|RcD^ffi(C^-r^o ^^tlfc^S 

0 3li, r TSBj CD^figS^-To JKcMSI^'f -^U v KIWia t) tifc 

&fef*ip±© ke& v - * — iz mt & ffl^^affi* 5 ^ u t * s o 

121 4 fciu A(±iEm*l«6t:*5ttS r TSBj -if >$M7r£^ Lfc*©T*So 1 
tt/lXH. 2 (ilia s 3(±flfe58. 4i^:nrt5. 5ttffFIHL 6(i#tS@5, 7ti?f»BL 8fcfcll$Ha, 9(i 

ii$ais io&mm. iitemum* i2fct*am. u&'M. lsit&m (iam 

i*]j») N i6{i*^tfiiE!3rta^^^To mmmmmz &v s ttsbj <zw — tr 

£^L. Kim!#ffi6«ct4a.ifn^HL-60, 2fiHeLaS3*fl]JIS, 3(i^£#Mt£ «iK-56 
2. 4(i U wr#£*t4aMM0LT-4, 5liM- * -y h U W^lRaju 6(±*Jlgllfc&SW 
480. 7(iHiti^A549, 8(i,#, &MG361 & mTo — ii—(DGL L &&Mlzfri L fro 

it m &nm?z>tztb(D m & <n & m 

[H»'J1] r RING3j ^ffll^ltSSWrSESTtDlBl^tJ^tJf^Siiiyj©^ 
EST^"- ©BLASTS trinG3j iifc^CDDNAlB?iJ(Beck et al. ,( 19 
92) DNA Seq.,2:203-210)£{£ffl U — ria^Jhffll^O&a^&OESTfclSl 
£Lfco C*l£>cDESTCD? *>— D N M^fllftcDNA^ 7'^ U-fi*® l~H64204j 
(Diatchenko et al . ,(1996) Proc. Nat. Acad. Sci.93:6025-6030)fi N trinG3j £ 
285bpCt)feoT65%c7)I£^Jffi|5]f4$:^j UTt^fco 

EST r"H64204j ±&V>? u--y7*fio #)(cEST12?"Jfr £>PCR7°^ -f ^— U 
r|£?'J#-^:3 : AATGTCTCTGCCAAGTCGACAAj *j«ttJfL r ie?'J#^:4 : AGCATCCACAGGA 
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CGTTGAAAGj £§SItU *»UlcDNA.£t&S t UTPCRSrffo tz<> PCRtt, 94°C-C8$h 
r94°C"e30# (Mt£) > 60°CT*1# , 72°CT1# (fa 

S) j ^35t>--r *;i/ff ofeo PCR{c{±&$^h LT r Ampli.Taq gold j (Per 

kin ElmerntfiM) %m^tz<> CCD^JH, 175bp<£>PCRS»^# <b titzo C 
©PCRjt^^P — LTflHv miftcDNA^^ 7'^ 'J— (Clontech*±'^ HL3024 

«t D [a- ;!2 P]dCTPTlJpf$U 7 □ £ 5 A (Chromaspin 10 columns) 

(ClontechttM) tliLfco ^fe, n^f7'J^^-:>3>li, >"ExpressHyb 
hybridization solutionj (Clontechtt®i)tfT65°CT-lB#P^ff 7-r;i/* — 
£ rix SSC, 0.1% SDS, 65°Cj Sklfe^ h U > v ^ > — #tr$ L o cDNA 

^ d — > colfi^J £: ESTt 1=3"J ^i+t^W$:fflV^ts ££>(C^-f 7" -5 'J — U 
- ^ > y L o iSMc^©^ & =i - K Mi$©£ftH?'' l J * # *. £ — iffi© * - ^ : — ^ 

946co^* — 'J — -r 1 ' -f >^7b-/ 4 (ORF) (C947T ^ y Kt"£3104bpC7) 
M^K^'JA*^ "btLfeo ORFCiifc. 60bpc7)Ml>:r #ffl^pMiiS/) s ^l^T:to 0 , ^fttt 
20bp±«7ilT^'J7'^^;bfbv ^'-^;U (ATTAAA) 4fep^'JAf-;i/-i:^l/to * 
^£U£# <b p — r TSB (testis specific bromodomain) j b$£*? Lfz<> 

i~tsbj (DmfeT i j mm^mt^Ltzmmim^^m^j ■■ 2tc^-r 0 it 

^-Ib^^ffl^t^ ABI377@i/jid?'J^^^ (Perkin Elmer*± f M) "Cftfe^Lfco 

y®&?UT*©* W^fC^-*^-;*^.* 0, r RING3j (66%*g|sK 649 
smizfofz D 59%fHJ— ). TD26362j (62XfflPk 649T * y BSfctofc 0 56%|b] 
-)t5«tV rf s hj (62«§[Ek 5657^ yitbfc D 56%|HJ— ) i: . $>^h&mm*.<D 

PR0SITE£ffl^fcT 5. y S^li?'jCD^^-7^^Cct 2o®7'nt M^>(7 
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= yg£49-109fc ££>'292-352 )#!§]££ ftfco £ T ^ y @£636-672C:PEST IE 

5>J (Rodgers et al., (1986) Science, 234:364) ##&Lfco dft£©^ — 7 
©tea^EI 1 i-^To 

g=fc. r RING3j fcfc-fe U >-Xb;f^>^-^7St4£WT3^#^?>ftT 
^£fc#>(Denis and Green, (1996) Genes and Devel. , 10:261-271). rjSBj CD 
7^ y|£l^'J£Jfi£ r RING3j *ir—V\t >£\£&Ltzo 7 ^ J ®M9\V>ftM 
(is GCGlz£tt£Bestfit£ffl^Tll;!fteL£:o dCDfcSlg. r TSBj lc*s^Tf!t^ 
TRING3j -tf KpW >B25»j3b s *itf)T«t < f£#£ftT^£;i £A s ¥P-8Lfc (HI 

2) o LfrU ft£ATP*££- H * >^=J — >"TS^^— K>* f >U 
tffclli&tt U v>£=i- Pit 7 >II#*5feLT;fcfctf>. r TSBj 

|"ring3j * ynzm±m^mt£T & z h^^nn^tto, psortt* 

&0>)&M'ii isV + flhK 4=?t:— (488ft:, 489 {u, 5 75 {it, & cfct>"919{it), DK> 
X • T> K • =r 4 yO'^-X—)^ • 3>-b >f"X (Robbins and Dingwall consens 
us) (Robbins and Dingwall, ( 1991) Cell, 64: 615-23)#23 e-(445tt:.-fccfctf6 
03te)Mtb^tifeo cco^ii:^^ r RING3j i:fHj#C. riSBj 6 tgCj^SE-fa z. t 

[ H»'J 3 ] TTSB j © v y K > ^ 

rTSBj <7)&&{*±®fcit£P£t-3£:#K r^-T^-U (IE#]#*f:3) i5j:tf 
L (l£?'j#^:4) ^ffl^T, rcoriell Cell Repositories, New Jerseyj (Duboi 
s and Naylor, ( 1993) Genomics, 16: 315-319)fr£t#£*ifc24i£&feffct: h/ 

cofcg^ ^*E^n^>175bpii^tt, b h^l-^t:o^t«fefrttt'fe5« 
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fh r GM13139j A»«=>CD^iiitS$tLfeo r GeneBridge4 radiation hybrid panel j 
(Walter et al.,(1994) Nature Genetics 7: 22-28) (c*t LT -f ^i 7 — 
£ PCRtd ffij V ^ o r http : //www-genome . wi . m it . edu/cgi-b in/cont ig/rhmapper . p 

zjr-ffcLfco fiiiilim-eiEO-^^Wi-U-^- K* 5 ?#?>n. r TSBj * — rw 

l-7719j h rwi-3099j (D1S2 154)0) RSI© SfefeffclpT-fc 3 C tifc (IU3) o. 

r TSBj ftmnrnffi 

ij^*)io)i6mnmm,(D; —+r>mtif$:. utmcDNA^x^ ^— u cbs*«^: 

3) ii«fctfL (S£5U4S^:4) T-PCRigHf£ - £ 0 llLt7D-7$ffl^ttT 
o o C (D f&m. CiJ^t, 7"d — 7 -fct.#)3 . 5kb(7)mRNA i: $ (z m -f X 'J -f 
XL, 4.0kbcOmRNAh^l_IJ^(ifg;^7b s M^ X U y-f XLtz (H4A) o 

iatchenko et al. , ( 1996) Proc. Nat. Acad. Sci. 93: 6()25-6030) o e % 7* 
□ — 7 (i. rrMl'l'JiC.^J^r^2oc7)mRNA(^2.0^ct^'4.5kb)h ^^M/N^ 7" 'J #W 

fSHS^fE^hMs MAGE 7 r 5. 'J— (van der Bruggen et al. ,(1991) Science, 
254:1643- 1647)CDII^*/ > tHWm'iWi^^M U ffe©$ JCiJl* 3 7'P ^ 

8o©ia«^E&3fe(DniRNAC0l^^^^X7 U-->7"Ufeo C(Z>*§IPL. r TS 
Bj (DftMits ^LfcM^^io^TJi^^n^^m^n^^ofe (H4B) o Wi 
ii;, 10©)|ffi^racD^^;Kis TSB^J£fcoi>TPit$T£>o£: (t-'-^&^LT 
l^fcl^) o M^r'J^t'-i'aVC^It ^JS^l 1 ^t^tC Lfeo 
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3— h'-TSDNA, a£DNA£^tr^*-. s20)NA£^31^H£(Cf£|#-f ^MW^ 
-tl^a£s¥a@g5E?- r RING3j t 7 t I *) — LT ^ 3 tu tfcil 
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( 2 ) $&B%cD%fo ■. fc'wmmm 1 ?- 

(3) M#^§ : C2-902PCT 
( 4 ) miilS^ : 

( 5 ) tfcillB : 

( 6 ) iE^'J©^ : 4 

: 1 

1£?|J(7)S£ : 947 

®m(D%i ■. t x j m 

0iJ JflJ 

Met Ser Leu Pro 
I 

Ser Arg Gin Thr Ala He He Val Asn Pro Pro Pro Pro Glu Tyr He 
5 10 15 20 

Asn Thr Lys Lys Asn Gly Arg Leu Thr Asn Gin Leu Gin Tyr Leu Gin 

25 30 35 

Lys Val Val Leu Lys Asp Leu Trp Lys His Ser Phe Ser Trp Pro Phe 

40 45 50 

Gin Arg Pro Val Asp Ala Val Lys Leu Lys Leu Pro Asp Tyr Tyr Thr 

55 60 . 65 

He lie Lys Asn Pro Met Asp Leu Asn Thr He Lys Lys Arg Leu Glu 
70 75 80 

BNSDOCIO: <WO 984801 5A1> 



WO 98/48015 



PCT/JP98/01782 



20 



Asn Lys Tyr Tyr Ala Lys Ala Ser Glu Cys He Glu Asp Phe Asn Thr 
85 90 95 100 

Met Phe Ser Asn Cys Tyr Leu Tyr Asn Lys Pro Gly Asp Asp lie Val 

105 110 115 

Leu Met Ala Gin Ala Leu Glu Lys Leu Phe Met Gin Lys Leu Ser Gin 

120 125 130 

Met Pro Gin Glu Glu Gin Val Val Gly Val Lys Glu Arg lie Lys Lys 

135 140 145 

Gly Thr Gin Gin Asn He Ala Val Ser Ser Ala Lys Glu Lys Ser Ser 

150 155 160 

Pro Ser Ala Thr Glu Lys Val Phe Lys Gin Gin Glu He Pro Ser Val 
165 170 175 180 

Phe Pro Lys Thr Ser lie Ser Pro Leu Asn Val Val Gin Gly Ala Ser 

185 190 195 

Val Asn Ser Ser Ser Gin Thr Ala Ala Gin Val Thr Lys Gly Val Lys 

200 205 210 

Arg Lys Ala Asp Thr Thr Thr Pro Ala Thr Ser Ala Val Lys Ala Ser 

215 220 225 

Ser Glu Phe Ser Pro Thr Phe Thr Glu Lys Ser Val Ala Leu Pro Pro 

230 235 240 

He Lys Glu Asn Met Pro Lys Asn Val Leu Pro Asp Ser Gin Gin Gin 
245 250 255 260 

Tyr Asn Val Val Glu Thr Val Lys Val Thr Glu Gin Leu Arg His Cys 

265 270 275 

Ser Glu He Leu Lys Glu Met Leu Ala Lys Lys His Phe Ser Tyr Ala 
280 285 290 
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Trp Pro Phe Tyr Asn Pro Val Asp Val Asn Ala Leu Gly Leu His Asn 

295 300 305 

Tyr Tyr Asp Val Val Lys Asn Pro Met Asp Leu Gly Thr He Lys Glu 

310 315 320 

Lys Met Asp Asn Gin Glu Tyr Lys Asp Ala Tyr Ser Phe Ala Ala Asp 
325 330 335 340 

Val Arg Leu Met Phe Met Asn Cys Tyr Lys Tyr Asn Pro Pro Asp His 

345 350 355 

Glu Val Val Thr Met Ala Arg Met Leu Gin Asp Val Phe Glu Thr His 

360 365 370 

Phe Ser Lys He Pro He Glu Pro Val Glu Ser Met Pro Leu Cys Tyr 

375 380 385 

He Lys Thr Asp He Thr Glu Thr Thr Gly Arg Glu Asn Thr Asn Glu 

390 395 400 

Ala Ser Ser Glu Gly Asn Ser Ser Asp Asp Ser Glu Asp Glu Arg Val 
405 410 415 420 

Lys Arg Leu Ala Lys Leu Gin Glu Gin Leu Lys Ala Val His Gin Gin 

425 430 435 

Leu Gin Val Leu Ser Gin Val Pro Phe Arg Lys Leu Asn Lys Lys Lys 

440 445 450 

Glu Lys Ser Lys Lys Glu Lys Lys Lys Glu Lys Val Asn Asn Ser Asn 

455 460 465 

Glu Asn Pro Arg Lys Met Cys Glu Gin Met Arg Leu Lys Glu Lys Ser 

470 475 480 

Lys Arg Asn Gin Pro Lys Lys Arg Lys Gin Gin Phe He Gly Leu Lys 
485 490 495 500 
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Ser Glu Asp Glu Asp Asn Ala Lys Pro Met Asn Tyr Asp Glu Lys Arg 

505 510 515 

Gin Leu Ser Leu Asn lie Asn Lys Leu Pro Gly Asp Lys Leu Gly Arg 

520 525 530 

Val Val His He lie Gin Ser Arg Glu Pro Ser Leu Ser Asn Ser Asn 

535 540 545 

Pro Asp Glu He Glu He Asp Phe Glu Thr Leu Lys Ala Ser Thr Leu 

550 555 560 

Arg Glu Leu Glu Lys Tyr Val Ser Ala Cys Leu Arg Lys Arg Pro Leu 
565 570 575 580 

Lys Pro Pro Ala Lys Lys He Met Met Ser Lys . Glu Glu Leu His Ser 

585 590 595 

Gin Lys Lys Gin Glu Leu Glu Lys Arg Leu Leu Asp Val Asn Asn Gin 

600 605 610 

Leu Asn Ser Arg Lys Arg Gin Thr Lys Ser Asp Lys Thr Gin Pro Ser 

615 620 625 

Lys Ala Val Glu Asn Val Ser Arg Leu Ser Glu Ser Ser Ser Ser Ser 

630 635 640 

Ser Ser Ser Ser Glu Ser Glu Ser Ser Ser Ser Asp Leu Ser Ser Ser 
645 650 655 660 

Asp Ser Ser Asp Ser Glu Ser Glu Met Phe Pro Lys Phe Thr Glu Val 

665 670 675 

Lys Pro Asn Asp Ser Pro Ser Lys Glu His Val Lys Lys Met Lys Asn 

680 685 690 

Glu Cys He Leu Pro Glu Gly Arg Thr Gly Val Thr Gin He Gly Tyr 
695 700 705 



BNSDOCID:<WO 984801 5 A1> 



WO 98/48015 



23 



PCT/JP98/01782 



Cys Val Gin Asp Thr Thr Ser Ala Asn Thr Thr Leu Val His Gin Thr 

710 715 720 

Thr Pro Ser His Val Met Pro Pro Asn His His Gin Leu Ala Phe Asn 
725 730 735 740 

Tyr Gin Glu Leu Glu His Leu Gin Thr Val Lys Asn He Ser Pro Leu 

745 750 755 

Gin He Leu Pro Pro Ser Gly Asp Ser Glu Gin Leu Ser Asn Gly He 

760 765 770 

Thr Val Met His Pro Ser Gly Asp Ser Asp Thr Thr Met Leu Glu Ser 

775 780 785 

Glu Cys Gin Ala Pro Val Gin Lys Asp He Lys He Lys Asn Ala Asp 

790 795 800 

Ser Trp Lys Ser Leu Gly Lys Pro Val Lys Pro Ser Gly Val Met Lys 
805 810 815 820 

Ser Ser Asp Glu Leu Phe Asn Gin Phe Arg Lys Ala Ala He Glu Lys 

825 830 835 

Glu Val Lys Ala Arg Thr Gin Glu Leu He Arg Lys His Leu Glu Gin 

840 845 850 

Asn Thr Lys Glu Leu Lys Ala Ser Gin Glu Asn Gin Arg Asp Leu Gly 

855 860 865 

Asn Gly Leu Thr Val Glu Ser Phe Ser Asn Lys He Gin Asn Lys Cys 

870 875 880 

Ser Gly Glu Glu Gin Lys Glu His Pro Gin Ser Ser Glu Ala Gin Asp 
885 890 895 900 

Lys Ser Lys Leu Trp Leu Leu Lys Asp Arg Asp Leu Ala' Arg Pro Lys 
905 910 915 
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Glu Gin Glu Arg Arg Arg Arg Glu Ala Met Val Gly Thr He Asp Met 

920 925 930 

Thr Leu Gin Ser Asp He Met Thr Met Phe Glu Asn Asn Phe Asp 
935 940 945 

id5«^ : 2 
K?|J©S£ : 3104 

ie^'J(d^ : mm. 

ffi<D& : 

&Z&\(Dmm : cDNA to mRNA 

ttmz&T^ • CDS 

W-ttiirM : 106 .. 2946 

GGCAAGATGT TCCTGGGAGG TCAAGTTAAG AGTCAAAAAT AATTCATTAG ATTTAACAAT 60 
TTAGCATGGA CATGTACTTG TAGACAGGAT TCAAAGCAGT TAAGA ATG TCT CTG CCA 117 

Met Ser Leu Pro 

1 

AGT CGA CAA ACA GCT ATT ATT GTT AAC CCT CCT CCA CCA GAA TAT ATA 165 
Ser Arg Gin Thr Ala He He Val Asn Pro Pro Pro Pro Glu Tyr He 
5 10 15 20 

AAT ACT AAG AAA AAT GGG CGA TTG ACA AAT CAA CTT CAG TAT CTA CAA 213 
Asn Thr Lys Lys Asn Gly Afg Leu Thr Asn Gin Leu Gin Tyr Leu Gin 
25 30 35 
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AAA GTT GTC CTA AAG GAT TTA TGG AAG CAT AGT TTT TCA TGG CCC TTT v 261 
Lys Val Val Leu Lys Asp Leu Trp Lys His Ser Phe Ser Trp Pro Phe 

40 45 50 

CAA CGT CCT GTG GAT GCT GTG AAA CTA AAG TTG CCT GAT TAT TAT ACC 309 
Gin Arg Pro Val Asp Ala Val Lys Leu Lys Leu Pro Asp Tyr Tyr Thr 

55 60 65 

ATT ATA AAA AAC CCA ATG GAT TTA AAT ACA ATT AAG AAG CGC TTG GAG 357 
lie lie Lys Asn Pro Met Asp Leu Asn Thr He Lys Lys Arg Leu Glu 

70 75 80 

AAT AAA TAT TAT GCG AAG GCT TCA GAA TGT ATA GAA GAC TTC AAT ACA 405 
Asn Lys Tyr Tyr Ala Lys Ala Ser Glu Cys He Glu Asp Phe Asn Thr 
85 90 95 100 

ATG TTC TCA AAT TGT TAT TTA TAT AAC AAG CCT GGA GAT GAC ATT GTT 453 
Met Phe Ser Asn Cys Tyr Leu Tyr Asn Lys Pro Gly Asp Asp He Val 

105 110 115 

CTT ATG GCA CAA GCT CTA GAG AAG CTG TTT ATG CAG AAA TTA TCT CAG 501 
Leu Met Ala Gin Ala Leu Glu Lys Leu Phe Met Gin Lys Leu Ser Gin 

120 125 130 

ATG CCA CAA GAA GAG CAA GTT GTG GGT GTT AAG GAA AGA ATC AAG AAA 549 
Met Pro Gin Glu Glu Gin Val Val Gly Val Lys Glu Arg He Lys Lys 

135 140 145 

GGC ACT CAA CAG AAT ATA GCT GTT TCT TCT GCT AAA GAA AAA TCA TCA 597 
Gly Thr Gin Gin Asn He Ala Val Ser Ser Ala Lys Glu Lys Ser Ser 

150 155 160 

CCC AGC GCA ACA GAA AAA GTA TTT AAG CAG CAA GAA ATT CCT TCT GTA 645 
Pro Ser Ala Thr Glu Lys Val Phe Lys Gin Gin Glu He Pro Ser Val 
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165 170 175 180 

TTT CCT AAG ACA TCT ATT TCT CCC TTG AAC GTG GTA CAG GGA GCT TCA 693 

Phe Pro Lys Thr Ser He Ser Pro Leu Asn Val Val Gin Gly Ala Ser 

185 190 195 

GTC AAC TCC AGT TCA CAA ACT GCG GCC CAA GTT ACA AAA GGT GTG AAG 741 
Val Asn Ser Ser Ser Gin Thr Ala Ala Gin Val Thr Lys Gly Val Lys 

200 205 210 

AGG AAA GCA GAT ACA ACA ACT CCT GCA ACT TCA GCA GTT AAA GCA AGT 789 
Arg Lys Ala Asp Thr Thr Thr Pro Ala Thr Ser Ala Val Lys Ala Ser 

215 220 225 

AGT GAA TTT TCT CCA ACA TTC ACA GAA AAA TCA GTG GCA CTG CCA CCT " 837 
Ser Glu Phe Ser Pro Thr Phe Thr Glu Lys Ser Val Ala Leu Pro Pro 

230 235 240 

ATA AAA GAA AAT ATG CCA AAG AAT GTT TTG CCA GAT TCT CAG CAA CAA 885 
He Lys Glu Asn Met Pro Lys Asn Val Leu Pro Asp Ser Gin Gin Gin 
245 250 255 260 

TAT AAT GTT GTG GAG ACT GTT AAA GTA ACT GAA CAA TTA AGG CAC TGT 933 
Tyr Asn Val Val Glu Thr Val Lys Val Thr Glu Gin Leu Arg His Cys 

265 270 275 

AGT GAG ATT CTT AAA GAA ATG CTT GCA AAG AAA CAT TTT TCA TAT GCA 981 
Ser Glu He Leu Lys Glu Met Leu Ala Lys Lys His Phe Ser Tyr Ala 

280 285 290 

TGG CCC TTT TAT AAT CCT GTT GAC GTT AAT GCT TTG GGA CTC CAT AAC 1029 
Trp Pro Phe Tyr Asn Pro Val Asp Val Asn Ala Leu Gly Leu His Asn 

295 300 305 

TAC TAT GAC GTT GTC AAA AAT CCG ATG GAT CTT GGA ACT ATT AAG GAG 1077 
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Tyr Tyr Asp Val Val Lys Asn Pro Met Asp Leu Gly Thr He Lys Glu 

310 315 320 

AAA ATG GAT AAC CAA GAA TAT AAG GAT GCA TAC TCA TTT GCG GCA GAT 1125 
Lys Met Asp Asn Gin Glu Tyr Lys Asp Ala Tyr Ser Phe Ala Ala Asp 
325 330 335 340 

GTT AGA TTA ATG TTC ATG AAT TGC TAC AAG TAC AAT CCT CCA GAT CAC 1173 
Val Arg Leu Met Phe Met Asn Cys Tyr Lys Tyr Asn Pro Pro Asp His 

345 350 355 

GAA GTT GTG ACA ATG GCA AGA ATG CTT CAG GAT GTT TTC GAA ACG CAT 1221 
Glu Val Val Thr Met Ala Arg Met Leu Gin Asp Val Phe Glu Thr His 

360 365 370 

TTT TCA AAG ATC CCG ATT GAA CCT GTT GAG AGT ATG CCT TTA TGT TAC 1269 
Phe Ser Lys He Pro He Glu Pro Val Glu Ser Met Pro Leu Cys Tyr 

375 380 385 

ATC AAA ACA GAT ATC ACA GAA ACC ACT GGT AGA GAG AAC ACT AAT GAA 1317 
lie Lys Thr Asp He Thr Glu Thr Thr Gly Arg Glu Asn Thr Asn Glu 

390 395 400 

GCC TCC TCT GAA GGG AAC TCT TCT GAT GAT TCT GAA GAT GAG CGA GTT 1365 
Ala Ser Ser Glu Gly Asn Ser Ser Asp Asp Ser Glu Asp Glu Arg Val 
405 410 415 420 

AAG CGT CTT GCA AAG CTT CAG GAG CAG CTT AAA GCT GTA CAT CAA CAG 1413 
Lys Arg Leu Ala Lys Leu Gin Glu Gin Leu Lys Ala Val His Gin Gin 

425 430 435 

CTC CAG GTT TTG TCC CAA GTA CCT TTC CGT AAG CTA AAT AAA AAG AAA 1461 
Leu Gin Val Leu Ser Gin Val Pro Phe Arg Lys Leu Asn Lys Lys Lys 
440 445 450 
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GAG AAG TCT AAA AAG GAA AAG AAA AAA GAA AAG GTT AAT AAC AGC AAT 1509 
Glu Lys Ser Lys Lys Glu Lys Lys Lys Glu Lys Val Asn Asn Ser Asn 

455 460 465 

GAA AAT CCA AGA AAA ATG TGT GAG CAA ATG AGG CTA AAG GAA AAG TCC 1557 
Glu Asn Pro Arg Lys Met Cys Glu Gin Met Arg Leu Lys Glu Lys Ser 

470 475 480 

AAG AGA AAT CAG CCA AAG AAA AGG AAA CAA CAG TTC ATT GGT CTA AAA 1605 
Lys Arg Asn Gin Pro Lys Lys Arg Lys Gin Gin Phe He Gly Leu Lys 
485 490 495 500 

TCT GAA GAT GAA GAT AAT GCT AAA CCT ATG AAC TAT GAT GAG AAA AGG 1653. 
Ser Glu Asp Glu Asp Asn Ala Lys Pro Met Asn Tyr Asp Glu Lys Arg 

505 510 515 

CAG TTA AGT CTG AAT ATA AAC AAA CTC CCT GGA GAT AAA CTT GGG CGA 1701 
Gin Leu Ser Leu Asn lie Asn Lys Leu Pro Gly Asp Lys Leu Gly Arg 

520 525 530 

GTA GTT CAC ATA ATA CAA TCA AGA GAG CCT TCT CTG AGC AAT TCC AAT 1749 
Val Val His He He Gin Ser Arg Glu Pro Ser Leu Ser Asn Ser Asn 

535 540 545 

CCT GAT GAG ATA GAG ATA GAC TTT GAA ACA CTG AAA GCA TCA ACA CTA 1797 
Pro Asp Glu He Glu He Asp Phe Glu Thr Leu Lys Ala Ser Thr Leu 

550 555 560 

AGA GAA TTA GAA AAA TAT GTT TCG GCA TGT CTA AGA AAG AGA CCA TTA 1845 
Arg Glu Leu Glu Lys Tyr Val Ser Ala Cys Leu Arg Lys Arg Pro Leu 
565 570 . 575 580 

AAA CCT CCT GCT AAG AAA ATA ATG ATG TCC AAA GAA GAA CTT CAC TCA 1893 
Lys Pro Pro Ala Lys Lys lie Met Met Ser Lys Glu Glu Leu His Ser 
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585 590 595 

CAG AAA AAA CAG GAA TTG GAA AAG CGG TTA CTG GAT GTT AAT AAT CAG 1941 
Gin Lys Lys Gin Glu Leu Glu Lys Arg Leu Leu Asp Val Asn Asn Gin 

600 605 610 

TTA AAT TCT AGA AAA CGT CAA ACA AAA TCT GAT AAA ACG CAA CCA TCC 1989 
Leu Asn Ser Arg Lys Arg Gin Thr Lys Ser Asp Lys Thr Gin Pro Ser 

615 620 625 

AAA GCT GTT GAA AAT GTT TCC CGA CTG AGT GAG AGC AGC AGC AGC AGC 2037 
Lys Ala Val Glu Asn Val Ser Arg Leu Ser Glu Ser Ser Ser Ser Ser 

630 635 640 

AGC AGC TCA TCA GAG TCT GAA AGT AGC AGC AGT GAC TTA AGC TCT TCA 2085 
Ser Ser Ser Ser Glu Ser Glu Ser Ser Ser Ser Asp Leu Ser Ser Ser 
645 650 655 660 

GAC AGC AGT GAT TCT GAA TCA GAA ATG TTC CCT AAG TTT ACA GAA GTA 2133 
Asp Ser Ser Asp Ser Glu Ser Glu Met Phe Pro Lys Phe Thr Glu Val 

665 670 675 

AAA CCA AAT GAT TCT CCT TCT AAA GAG CAT GTA AAG AAA ATG AAG AAT 218.1 
Lys Pro Asn Asp Ser Pro Ser Lys Glu His Val Lys Lys Met Lys Asn 

680 685 690 

GAA TGC ATA CTG CCT GAA GGA AGA ACA GGC GTC ACA CAG ATA GGA TAT 2229 
Glu Cys He Leu Pro Glu Gly Arg Thr Gly Val Thr Gin He Gly Tyr 

695 700 705 

TGT GTG CAA GAC ACA ACC TCT GCC AAT ACT ACC CTT GTT CAT CAG ACC 2277 
Cys Val Gin Asp Thr Thr Ser Ala Asn Thr Thr Leu Val His Gin Thr 

710 715 720 

ACA CCT TCA CAT GTA ATG CCA CCA AAT CAC CAC CAA TTA GCA TTT AAT 2325 
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Thr Pro Ser His Val Met Pro Pro Asn His His Gin Leu Ala Phe Asn 

725 730 735 740 

TAT CAA GAA TTA GAA CAT TTA CAG ACT GTG AAA AAC ATT TCA CCT TTA 2373 

Tyr Gin Glu Leu Glu His Leu Gin Thr Val Lys Asn He Ser Pro Leu 

745 750 755 

CAA ATT CTG CCT CCC TCA GGT GAT TCT GAA CAG CTC TCA AAT GGC ATA 2421 
Gin He Leu Pro Pro Ser Gly Asp Ser Glu Gin Leu Ser Asn Gly He 

760 765 770 

ACT GTG ATG CAT CCA TCT GGT GAT AGT GAC ACA ACG ATG TTA GAA TCT 2469 
Thr Val Met His Pro Ser Gly Asp Ser Asp Thr Thr Met Leu Glu Ser 

775 780 785 

GAA TGT CAA GCT CCT GTA CAG AAG GAT ATA AAG ATT AAG AAT GCA GAT 2517 
Glu Cys Gin Ala Pro Val Gin Lys Asp He Lys He Lys Asn Ala Asp 

790 795 800 

TCA TGG AAA AGT TTA GGC AAA CCA GTG AAA CCA TCA GGT GTA ATG AAA 2565 
Ser Trp Lys Ser Leu Gly Lys Pro Val Lys Pro Ser Gly Val Met Lys 
805 810 815 820 

TCC TCA GAT GAG CTC TTC AAC CAA TTT AGA AAA GCA GCC ATA GAA AAG 2613 
Ser Ser Asp Glu Leu Phe Asn Gin Phe Arg Lys Ala Ala He Glu Lys 

825 830 835 

GAA GTA AAA GCT CGG ACA CAG GAA CTC ATA CGG AAG CAT TTG GAA CAA 2661 
Glu Val Lys Ala Arg Thr Gin Glu Leu He Arg Lys His Leu Glu Gin 

840 845 850 

AAT ACA AAG GAA CTA AAA GCA TCT CAA GAA AAT CAG AGG GAT CTT GGG 2709 
Asn Thr Lys Glu Leu Lys Ala Ser Gin Glu Asn Gin Arg Asp Leu Gly 
855 860 865 
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AAT GGA TTG ACT GTA GAA TCT TTT TCA AAT AAA ATA CAA AAC AAG TGC ■ 2757 
Asn Gly Leu Thr Val Glu Ser Phe Ser Asn Lys He Gin Asn Lys Cys 

870 875 880 

TCT GGA GAA GAG CAG AAA GAA CAT CCG CAG TCA TCA GAA GCT CAA GAT 2805 
Ser Gly Glu Glu Gin Lys Glu His Pro Gin Ser Ser Glu Ala Gin Asp 
885 890 895 900 

AAA TCC AAA CTC TGG CTT CTC AAA GAC CGT GAT TTA GCC AGG CCG AAA 2853 
Lys Ser Lys Leu Trp Leu Leu Lys Asp Arg Asp Leu Ala Arg Pro Lys 

905 910 915 

GAA CAA GAG AGG AGG AGG AGA GAA GCC ATG GTG GGT ACC ATT GAT ATG . 2901 
Glu Gin Glu Arg Arg Arg Arg Glu Ala Met Val Gly Thr He Asp Met 

920 925 930 

ACC CTT CAA AGT GAC ATT ATG ACA ATG TTT GAA AAC AAC TTT GAT 2946 
Thr Leu Gin Ser Asp He Met Thr Met Phe Glu Asn Asn Phe Asp 

935 940 945 

TAAAACTCAG TTTTTAAATT AACCATCCAC TTAAAATGAA TGGTAAAAGA TCAAAATGCA 3006 
TATGGTAAAA TGATTGCTTT CAGATAACAA GATACCAATC TTATATTGTA TTTTGACTGC 3066 
TCTAAAATGA TTAAACAGTT TTCACTTACA AAAAAAAA 3104 

mm^r : 3 

is^'jcds : mm. 
mow. : 

mm 
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AATGTCTCTG CCAAGTCGAC AA 



22 



IE5«^- : 4 
m&KD&g : 22 

&m<Dmm : ftiiMit ^dna 

AGCATCCACA GGACGTTGAA AG 22 
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GGCAAGATGTTCCTGGGAGGTCAAGTTAAGAGTCAAAAATAATTCATTAGATTTAACAATTTAGCATGGACATC 90 
TCAAAGCAGTTAAGAATGTCTCTGCCAAGTCGACAMCAGCTATTATTGTTAACCCTCCTCCACCAGAATATATAAATACTAAGAAAAAT 180 
MSLPSRQTAIIVNPPP P E Y I N T K K N 25 
GGGCGATTCACAAATCAACTTCAGTATCTACAAAAAGTTGTCCTAAAGGATTTATGGAAGCATAGTTTTTCATCGCCCT^ 270 

GRLTNQLQYLOKVVLKDLWKHSF S W P F Q R_ P 55 

GTGGATGCTCTGAAACTAAAGTTGCCTGATTATTATACCATTATAAAAAACCCAATGGATTTAAATACAATTAAGAA^ 360 

A AATANTAVG^GAAGGkffcVGAA^ ffO 

KYYAKASFCTEDFNTMFSN C Y L Y N K P G D 0 I 115 
GH Cm T GGCAckc T C^ 540 

V LMAQAIEKIFHQKLSQMPQEEGVVGVKER 145 
ATCAAGAAAGGCACTCAACAGAATATAGCTGTnCnCTGCTAAAGAAAAATCATCACCCAGCGCAACAGAAAAAGTATnAAGCAGCAA 630 

I KKGTQQN I AVSSAKEKSSP SATEKVFKQQ175 
GAAATTCCTTCTCTATTTCCTAAGACATCTATTTCTCCCTTGAACGTGGTACAGGGAGCTTCAGTCAAC 720 

PTpSVFPKTS ISPLNVVQGASVNSSSQTAA 205 
CAAGTTACAAAAGGTGTGAAGAGGAAAGCAGATACAACAACTCCTCCAACTTCAGCAGTTAAAGCA^ 810 

QVTKGVKRKADTTTPATSAVKASSEFSPTF 235 
ACAGAAAAATCAGTGGCACTGCCACCTATAAAAGAAAATATGCCAAAGAATGTTTTGCCAGAT^^ 900 

TEKSVALPP IKENMPKNVLPDS Q Q Q Y N V V £ 265 
ACTGTTAAAGTAACTGAACAATTAAGGCACTGTAGTGAGATTCTTAAAGAAATGCTTGCAAAGAAACATTTTTCAT^ 990 

TVKVTEQLRHCSEILKEMIAKKHFSY A W P F 295 
TATAATCCTGTTTjACGTTAATGCTTTGGGACTCCATAACTACT^ 1080 

Y N P V 0 V NALGLHNYYDVV KNP H D LGT IKEK 325 
A TGGAtAACCAAGAATATAAGGATfiCAT ACTCAl^ 1 170 

MftNOFYKOAYSFAAOVR L HFHNCYKYN P P D 355 
C ACGAA^TTGTfiACAAtfifiCAAGAAT^CT (CAGGA 1(j I 1 1 ICGAAACGCAI 1 1 ll l;AAA fiATCte6ATtflAAC(iTGi l(iAGAGTATGCCT 1260 

HEVVTMARM LQDVFETHFS K.IPIEPVESMP 385 
TTATGTTACATCAAAACAGATATCACAGAAACCACTCGTAGAGAGAACACTAATGAAGCCTCCTCTGAAGGGAACTCTTCTGATGA 1350 

LCYIKTDITETTGRENTNEASSE G N S S 0 D S 415 

GAAGATGAGCGAGTTAAGCGTCTTGCAAAGCTTCAGGAGCAGCTTAAAGCTGTACATCAACAGCTCCAGGTTn'GTCCCAAGT^ 1440 

E0ERVKRLAKLQEQLKAVHQOLQVLSQVPF445 
CGTAAGCTAAATAAAAAGAAAGAGAAGTCTAAAAAGGAAAAGAAAAAAGAAAAGGTTAATAACAGCAATGAAAATCCAAGAAAAATGTGT 1530 

RKLNKKKEKSKKEKKKEKVNNSNENPRKMC 475 
GAGCAAATGAGGCTAAAGGAMAGTCCAAGAGAAATCAGCCAAAGAAAAGGAAACAACAGTTCATTGGTCTAAAATCTGAAGATGAAGAT 1620 

EQMRLKEKSKRNQPKKRKQQFIGLKSEOED 505 

AATCCTAAACCTATGAACTATGATGAGAAMGGCAGTTAAGTCTGAATATAAACAAACT^ 1710 
NAKPMNYDEKROLSLNINKLPGDKLGRVVH 535 

ATAATACAATCAAGAGAGCCTTCTCTGAGCAATTCCAATCCTGATGAGATAGAGATAGACTTTGAAACACTGAAAGCATCAACACTAAGA 1800 
T TQSREPSLSNSNPDEIEIOFETLKASTLR 565 

GAAnAGAAAAATATCmCGGCATGTCTAAGAAAGAGACCAnAAAACCTCCTGCTAAGAAAATAATGATGTCCAAAGAAGAACTTCAC 1890 
ELEKYVSACLRKRPLKPPAKKIMHSKEELH 595 

TCACAGAAAAAACAGGAATTGGAAAAGCGGTTACTGGATGTTAATAATCAGTT^ 1980 

SQKKQELEKRLLDVNNQLNSRKRQTKSOKT 625 

CAACCATCCAAAGCTGTTGAAAATTjTTTCCCGACTGAGTGAGAGCAGCAGCAGCAGCAGCAGCTCATCAGAGTCTGAAAGTAG^ 2070 

OPSKAVEHVSRLSESSSS SSSSSESESSSS 655 

GACTTMGCTCTTCAGACAGCAG^ T AA AACCAaA TfiA 1 1 C I CC H C I AAAUAG 2160 

DLSSSOSSDSESEMFP K FTEVKPNDSPS R E 685 

cat5TaaagaaaaTgaagaaT5a^ 2250 

HVKKHKNECI LPEGRTGVTQIGYCVQDTTS 715 
GCCAATACTACCCTTGTTCATCAGACCACACCTTCACATGTAATGCCAC^ 2340 

ANTTLVHQT-TPSHVHPPNHHQLAFNYQELE 745 
CATnACAGACTGTGAAAAACATTTCACCTTTACAAAnCTGCCTCCCTCAGGTGATTCTGAACAGCTCTCAAATGGCATAAC^ 2430 

HLQTVKNISPIQILPPSGDSEQLSNGITVM 775 
CATCCATCTGGTGATAGTGACACAACGATGTTAGAATCTGAATGTCAAGCTCCTGTACAGAAGGATATAAAGATTAAGAATGCAGATTCA 2520 

HPSGDSDTTMLESECQAPVQKOIKIKNADS 805 
TGGAAAAGTTTAGGCAAACCAGTGAAACCATCAGGTGTAATGAAATCCTCAGATGAGCTCTTCAACCAATTTAGAAAAGCAGCCATAGAA 2610 

WKSLGKPVKPSGVMKSS0ELFNQFRKAAIE835 
AAGGAAGTAAAAGCTCGGACACAGGAACTCATACGGAAGCATTTGGAACAAAATACAAAGGAACTAAAAGCATCTCAAGAAAATCAGAGG 2700 

KEVKARTQEL IRKHLEQNTKELKASQENOR 865 
GATCTTGGGAATGGATTGACTGTAGAATCTTTTTCAAATAAAATACAAAACAAGTGCTCTGGAGAAGAGCAGAAAGAACATCCGCAGTCA 2790 

DLGNGLTVESFSNKIQNKCSGEEQKEHP Q S 895 
TCAGAAGCTCAAGATAAATCCAAACTCTGGCTTCTCAAAGACCGTGATTTAGCCAGGCCGAAAGAACAAGAGAGGAGGAGGAGAGAAGCC 2880 

SEAO0KSKLWLLKDR0LARPKEQ E R R R R E A 925 
ATGGTGGGTACCAnGATATGACCCTTCAAAGTGACATTATGACAATGTTTGAAAACAACTTTGATTAAAACTCAGTTTT^ 2970 

MVGTIDHTLQSOIHTMFENNFD* 947 

ATCCAmAAAATGAATGGTAAAAGATCAAAATGCATATGGTAAAATGAnGCTTTCAGATAACAAGATACCAATCTOTAnGTATITT 3060 
GACTGCTCTAAAATGATTAAACAGTTTTCACTTACAAAAAAAAA 31 04 
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